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Honorable Commissioner of Patents and Trademarks 
Washington, D,C, 

I, Toshihiro TAKAHASHI, one of the above-named ap- 
plicants, declare and state that : 

I hereby submit the below-described materials to 
show differences between the product (Example 48) of No- 
mura et al. and the product (Example 9) of the present 
invention . 

1* Summary 

I compared the obtained Samples 1 and 2 according to 
the following methods. 

(!) IR spectra 

The following IR spectra are submitted. 

IR spectrum 1 {Fig. 1) which was obtained on Febru- 
ary 26, 1998 (its characteristic peaks are described in 
Example 4 8 of Nomura et al.) 

IR spectrum 2 (Fig. 2) which was obtained on October 
17, 2002 (its characteristic peaks are described in Exam- 
ple 9 of the present invention) 



IR spectrum 3 (Fig. 3) which has been newly obtained 
for Sample 1 

IR spectrum 4 (Fig. 4) which has been newly obtained 
for Sample 2 

IR spectrum 5 (Fig. 5} which shows the IR spectra 3 
and 4 in one sheet for comparison 

(2) Microscopic pictures 

The following microscopic pictures are submitted. 

Polarizing microscopic pictures 1-4 (Figs. 6-9) 
which have been newly obtained for Sample 1 

Polarizing microscopic pictures 5-8 {Figs. 10-13) 
which have been newly obtained for Sample 2 

Electron microscopic pictures 1 and 2 {Figs. 14 and 
15) which obtained on July 6, 2004 for Sample 2 

(3) Powdery X-ray diffraction data (PXRD) 

The following powder X~ray diffraction data {PXRD) 
are submitted. 

PXRD 1 (Fig. 16) which was obtained on July 25, 2001 
for Sample 1 

PXRD 2 (Fig. 17) which was obtained on December 17, 
2001 for Sample 2 

{4} Analysis of Sample 2 using DSC (heating elevation 
rate: 2°C/minute) 

The DSC data (heating elevation rate: 2°C/minute) of 
the following Entries C to H are submitted. The term 
"Entries" means lot numbers,, which has been prepared un- 
der slightly varying drying conditions. 

Entries A and B were obtained as Example 9 of the 
present invention before filing the subject application. 

Entries C to H were obtained for Sample 2 after fil- 
ing the subject application, 

The results are set forth in Table I. 
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(5) Analyses of Samples 1 and 2 using DSC {heating ele- 
vation rate: 2°C/minute) 

The DSC data (heating elevation rate: 2°C/minute) of 
the following Entries 1 to 4 are submitted. The term 
"Entries" means lot numbers, which have been prepared un- 
der slightly varying drying conditions. 

Entries 1 to 3 have been newly prepared for Sample 

1. 

Entry 4 was prepared for Sample 2 after filing the 
subject application , 

The results are set forth in Table II* 



DSC chart 1 (Fig, 18 
for Entry 1 (for Sample 1 

DSC chart 2 (Fig. 19 
for Entry 2 (for Sample 1 

DSC chart 3 (Fig, 20 
for Entry 3 (for Sample 1 

DSC chart 4 (Fig- 21 
for Entry 4 {for Sample 2 



which has been newly obtained 



which has been newly obtained 



which has been newly obtained 



which has been newly obtained 



(6) Analyses of Samples 1 and 2 using DSC (heating ele- 
vation rate: 5°C/minute) 

The DSC data (heating elevation rate: 5°C/minute) of 
the Entries 1 to 4 shown above are submitted. 

The results are set forth in Table III, 



2. Preparation of sodium salts employed for obser- 
vation 

I prepared sodium salts as Samples 1 and 2. Sample 
1 corresponds to the Na salt given in Table 1 of our 
specification on page 23, lines 8-9 (obtained according 
to the conventional process), that is the process (Exam- 
ple 48) of Nomura et al. Sample 2 corresponds to the Na 
salt given in Table 1 of our specification on page 23, 
lines 14-15 (obtained in Example 9), that is according to 
our invention. 
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Details of the preparation procedu res are described 
below, 

(1) Sample 1 

(2S,3S) -3- [ [ (IS) -l-isobutoxymethyl-3- 
methylbutyl] carbamoyl] oxirane-~2™carboxylic acid (46.13 g, 
160.5 mmol) was dissolved in ethyl acetate {250 mL) and 
combined with an aqueous solution (250 mL) of sodium hy- 
drogen carbonate (12.81 g, 152.5 mmol). The mixture was 
violently shaken in a separating funnel. The aqueous 
portion was taken out and placed under reduced pressure 
in a bath maintained at a temperature of lower than 35°C 
to distill off the solvent, to give sodium (2S,3S)-3- 
[ [ (IS) -l-isobutoxymethyl-3-methylbutyl] carbamoyl] oxirane- 
2-carboxylate. There was obtained a white mainly amor- 
phous product. 

(2) Sample 2 

The sodium (2S, 3S) -3- [ [ (IS) -l-isobutoxymethyl-3- 
methylbutyl] carbamoyl] oxirane-2-carboxylate (25.18 g) 
prepared in Example 8 given in our specification on pages 
17-18 was dissolved in methanol (85 mL} at 50°C, and 
ethyl acetate (100 mL) was dropped while the temperature 
was kept. While the temperature was still kept, a seed 
crystal was placed in the solution, the solution was 
stirred for 1 hour, and ethyl acetate (150 mL) was again 
dropped. While the temperature was still kept, ethyl 
acetate {100 mL) was further dropped and furthermore 
ethyl acetate (75 mL) was dropped, and then the solution 
was stirred for 1 hour. While gradually cooled to room 
temperature, the solution was stirred overnight. The 
precipitated crystalline product was collected by filtra- 
tion, washed with three portions of a mixture of ethyl 
acetate/methanol {5/1, 40 mL, 25 mL, 25 mL) in a stream 
of nitrogen gas. Before completely dried in air, the 
crystalline product was dried under reduced pressure at 
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40°C overnight to obtain sodium (2S, 3S ) -3- [ f (IS) -1- 
isobutoxymethyl-3-methylbutyi] carbamoyl] oxirane-2-car- 
boxylate in white crystalline needles. 

3. Analyses of the submitted experimental data 
(1) IR spectra 

There seems to be a significant difference between 
IR spectrum 1 (Fig. 1) and IR spectrum 2 (Fig. 2) . 

However, the difference is understood to have been 
caused by differences in the instrument for measurement 
and experimental conditions. 

IR spectrum 1 (Nomura et al.) was measured using 
JIR-6500 ( JEOL) f which is a Fourier transformation infra- 
red spectrophotometer (FT-IR) type. The wavenumbers of 
peaks were automatically read and printed out in the 
chart. The printed wavenumbers are accurate to several 
decimal places . 

On the other hand, the IR spectrum 2 (Present inven- 
tion) was measured using Type 260-50 (Hitachi), which is 
a dispersion type (not the pp~IR type) . The wavenumbers 
of peaks were visually read. It is impossible to read 
the wavenumbers accurately at the level of less than 10 
cm" 1 , because the scale is 20 cm" 1 {within the area of low 
wavenumbers) or 50 cm* 1 (within the area of high wavenum- 
bers) . 

Therefore, I have newly obtained the IR spectrum of 
Sample 1 (Nomura et al.) and that of Sample 2 {present 
invention) using the same instrument under the same ex- 
perimental conditions . 

IR spectrum 3 (Fig. 3} and IR spectrum 4 (Fig. 4) 
have been obtained using Fourier Transform Infrared Spec- 
troscopy FT-720 (Horiba) under the same conditions. 

The IR spectra 3 and 4 are compared in one sheet (IR 
spectrum 5, Fig. 5) . Apparently, there is no significant 
difference in the IR spectrum between the product (Exam- 
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pie 48) of Nomura et al, and the product (Example 9} of 
the present Invention. 

Accordingly, it has been confirmed that the IR data 
are not characteristic feature for the present invention. 

(2 } Microscopic pictures 

As is shown in polarizing microscopic pictures 1-4 
{Figs, 6-9) , Sample 1 is in the form of mainly amorphous 
product . 

As is shown in polarizing microscopic pictures 5-8 
(Figs. 10-13), Sample 2 is in the form of crystalline 
product . 

As is also shown in electron microscopic pictures 
1 and 2 (Figs. 14 and 15) r Sample 2 is in the form of 
crystalline product . 

(3) Powder X-ray diffraction data (PXRD) 

As is shown In PXRD 1 for Sample 1 {Fig, 16), there 
are no sharp diffraction peaks. The whole diffraction 
peaks are broad. These broad peaks indicate that Sample 

1 is mainly amorphous. 

As is shown in PXRD 2 for Sample 2 {Fig, 17), there 
are sharp diffraction peaks at the diffraction angles 
(29) of 12° and 17°, which indicate that Sample 2 is a 
crystalline product. 

(4) DSC data of Sample 2 (heating elevation rate: 

2 °C/minute) 

Each of Entries A to H was placed in a first con- 
tainer, and 0.01 g of a-alumina (standard) was placed in 
a second container. The containers were placed on the 
sample areas of a differential scanning calorimetric 
thermobalance (TAS100, TG-DSC type, Rigaku Corporation), 
and heated at temperatures elevating from room tempera- 
ture to approx. 200°C at a heating rate of 2°C/minute, 
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Each of Entries A to H was analyzed using a gas 
chromatography to determine the residual solvent content. 

Further, the water content of each of Entries A to H 
was estimated from the data on "loss on drying" for the 
sodium salt. 

The results are set forth in Table I. 

TABLE 1 

{Influence of residual solvent to DSC of Sample 2) 



Residual solvents ( % ) 

Entries DSC 

Water Ethyl acetate Methanol 



A 174°C 0,1 0.008 <0,005 

B 171°C 0.1 <0.005 <0.GG5 

C 173°C 0.0 <0.005 <0.005 

D 170°C 0.1 0,008 <0.005 

E 171°C 0.1 0.015 <G.005 

F 172°C 0.1 <0.005 <0,005 

G 172°C 0.1 <0,005 <0.005 

H 173°C 0,2 0.006 <0.0Q5 



As is shown above (Entries A to H), the residual 
solvents contents are negligible in all cases, and give 
little influence to the DSC data, 

There were no data on the residual solvent contents 
for Sample 1. Therefore, experiments have been newly 
conducted, as is described below. 

(5) DSC data of Samples 1 and 2 (heating elevation rate: 
2°C/minute) 

Each of Entries 1-4 was placed in a first container, 
and 0,01 g of a-alumina (standard) was placed in a second 
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container. The containers were placed on the sample ar- 
eas of a differential scanning calorimetric thermobalance 
(TAS100, TG-DSC type, Rigaku Corporation), and heated at 
temperatures elevating from room temperature to approx. 
200°C at a heating rate of 2°C/minute. 

The residual water content in each of Entries 1 to 4 
was determined by the Karl-Fischer method (using CA- 
100/KF-100, Mitsubishi Chemical Corporation) . Ethyl ace- 
tate content was determined from 1 H NMR spectrum of the 
sodium salt. Methanol content was determined using a gas 
chromatography . 

The results are set forth in Table II. 

TABLE II 

(Influence of residual solvent to DSC of Sample 1} 



En- Sam- Residual solvents (%) 

try pie DSC — 

Water Ethyl acetate Methanol 



1 1 161°C 0.32 <0.1 

2 1 162°C 2.35 <0.1 

3 1 161°C 0.19 <0.1 



4 2 173°C 0,14 <0.1 <0.005 



As is shown above (Entries 1-3), there are certain 
differences in water contents (0.19-2.35%) among the 
three lots. On the other hand, the exothermic peak tem- 
perature varies only within the narrow range of 161»162°C. 
Apparently, no significant differences in DSC were ob- 
served though there were significant differences in water 
contents * 
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In comparison of Entry 3 with Entry 4, water con- 
tents {0.19% and 0.14%) and ethyl acetate contents are 
closely similar to each other. On the other hand, the 
exothermic peak temperatures in the DSC were distinctly 
different from each other (161°C and 173°C) . 

As is described above, the differences in the DSC 
data are essentially irrelevant to solvent content, 

Further, the results shown in Table II show that the 
differences in exothermic peak temperatures in the DSC 
clearly distinguish the crystalline product (Sample 2: 
Entry 4) from the mainly amorphous product (Sample 1: En- 
tries 1-3) , 

As is shown in DSC charts 1-4 (Figs. 18-21), there 
are clear differences in the patterns of exothermic peaks 
between the crystalline product (Sample 2: Entry 4) from 
the mainly amorphous product (Sample 1: Entries 1-3). 
The exothermic peak observed on the crystalline product 
is very sharp, while the exothermic peaks observed in 
Sample 1 are very broad. Therefore, from the DSC chart. 
Sample 1 is still considered to be a mainly amorphous 
product , 

(6) Analysis using DSC (heating elevation rate: 
5°C/minute, newly conducted experiments) 

Each of Entries 1-4 was placed in a first container, 
and 0.01 g of a-alumina (standard) was placed in a second 
container. The containers were placed on the sample ar- 
eas of a differential scanning calorimetric thermobalance 

(TAS100, TG-DSC type, Rigaku Corporation), and heated at 
temperatures elevating from room temperature to approx. 
200°C at a heating rate of 5°C/minute. 

The results are set forth in Table III. In Table 
III, the results at a heating elevation rate of 
2°C/minute (shown in Table II) are set forth for refer- 
ence . 
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TABLE III 

(Influence of heating elevation rate to DSC) 



DSC 



En- Sam- 
try pie 



Heating elevation Heating elevation rate 
rate of 2°C/minute of 5°C/minute 



1 1 161°C 161°C 

2 1 162°C 160°C 

3 1 161°C 160°C 



4 2 173°C 181°C 



As is evident from the results of Sample 1 (Entries 
1-3), it is not observed that the differences in the 
heating elevation rates give influence exothermic peak 
temperatures in the DSC for Sample 1. On the other hand, 
the effect by the heating elevation rate is observed in 
the results of Sample 2 (Entry 4). 

4 * Conclusion 
It has been confirmed that there is no significant 
difference between the product obtainable by Nomura et 
al. (Sample 1) and the product of the present invention 
(Sample 2} as far as the IR spectrum is concerned. 

However, there are the following differences between 
the product obtainable by Nomura et al* (Sample 1) and 
the product of the present invention (Sample 2), 

The mainly amorphous product obtainable in Example 
48 of Nomura et al. (Sample 1) is clearly different from 
a crystalline product of the present invention (Sample 
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2} , as is shown in the microscopic pictures and the pow~ 



As is shown in the results of DSC, the mainly amor- 
phous product obtainable in Example 48 of Nomura et al. 
(Sample 1} is outside the scope (DSC peak: 170 to 175°C) 
of claim 1 according to the present invention, 

Apparently, the differences in the DSC data cannot 
be attributed to solvent content, 

The undersigned declarant declares further that all 
statements made herein of his own knowledge are true and 
that all statements made on information and belief are 
believed to be true? and further that these statements 
and the like so made are punishable by fine or imprison- 
ment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements 
may jeopardize the' validity of the application or any 
patent issuing thereon. 



der X-ray diffraction data. 



Date March 20Q9 




Toshihiro TAKAHASHI 
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FIG. 6 



(Polarizing microscopic picture 1) 




(Polarizing microscopic picture 2) 



FIG. 8 

(Polarizing microscopic picture 3) 




FIG. 9 

(Polarizing microscopic picture 4) 



(Polarizing 



FIG. 1 



microscopic 



0 

picture 5) 




FIG. 11 

(Polarizing microscopic picture 6) 




FIG. 12 

(Polarizing microscopic picture 7) 




FIG. 13 



(Polarizing microscopic picture 8} 



FIG. 14 



(Electron microscopic picture 1) 




FIG. 15 

(Electron microscopic picture 2) 




Fig. 16 



(PXRD 1) 

Sample; Na salt obtained by '90S patent method (Conventional method) 




28 

Fig. 17 

(PXRD 2) 

Sample: Na salt obtained by '826 application method 

SSI3 -r^ — „ 




Fig. 18 

(DSC chart 1) 
Thermal Analysis 



Sample: Na salt described in Table II s entry 1 




Fig. 19 

(DSC chart 2) 
Thermal Analysis 



Sample: Na salt described in Table H , entry 2 




Fig. 20 



(DSC chart 3) 
Thermal Analysis 

Sample: Na salt described in Table II , entry 3 




Fig. 21 

(DSC chart 4) 
Thermal Analysis 



Sample: Na salt described in Table H , entry 4 




